Acrosome differentiation in the ascidians Clavelina lepadiformis and Ciona intestinalis.
The spermatozoa of both Clavelina lepadiformis and Ciona intestinalis have architectural features characteristic of ascidian spermatozoa that have been previously described. They have an elongated head (6 microm and 3 microm long, respectively) and a single mitochondrion that is closely applied laterally to the nucleus; they lack a midpiece. The acrosome of Clavelina lepadiformis spermatozoa is a moderately electron-dense, pear-shaped flattened vesicle, approx. 300 nm x 200 nm x 40 nm in length, width, and height, respectively. The acrosome of Ciona intestinalis spermatozoa is a moderately electron-dense, round flattened vesicle with an electron-dense plate in its central region. It is approx. 200 nm x 200 nm x 50 nm in length, width, and height, respectively. During spermiogenesis in both ascidians, several proacrosomal vesicles (50-70 nm in diameter) appear in a blister at the future apex of the spermatids. These vesicles appear to be associated with the inner surface of the plasma membrane enclosing the blister. They come into contact with each other along the inner surface of the plasma membrane and fuse to form a horseshoe-shaped acrosomal vesicle, which becomes a round, flattened vesicle during further differentiation. Some speculations about the mechanism of acrosome differentiation, the possible role of the acrosome during fertilization, and in the speciation of ascidians are presented.